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1. SCOPE

This document describes the FM spoke assembly proof test

item.

procedure needed to accept the assembly as a flight

Since the critical process of gluing, and the difficulty of a visual inspection of the glued items, it seems to be safer to
test all FM spokes assembly in order to be sure each item is capable of withstand the typical flight loads.
The FM spoke test articles are described in the chapter 4 and the test description is provided in the chapter 7.

All the test results shall be collected in a test report. During the test , the table in ANNEX 1 shall be filled with

results.
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2. DOCUMENTS

21 APPLICABLE DOCUMENTS

Document ID’ Iss/Rev. -

1| ASTM D 1002-99 - - Standard Test Method for Apparent Shear Strength of
Single-Lap-Joint Adhesively Bonded Metal Specimens
by Tension Loading (Metal-to-Metal)

2 | AMSTCS-TN-CGS- 1 31/03/2008 | CRYO TCS AND SUPPORT BEAMS STRUCTURAL
011 ANALYSIS REPORT
3 | JSC28792 E 03/2005 | Alpha Magnetic Spectrometer - 02 (AMS-02)

Structural  Verification Plan for the Space
Transportation System and the International Space
Station (I1SS)

4 | 40-AMS02TCS-290- / 12/09/2008 | Spoke Assy
00-00

2.2 REFERENCE DOCUMENTS

Document ID Iss/Rev. Date

ISS Material Usage Utilization of SYNOLITE 0612-N-1
Agreement number :
Pl 524
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3. ACRONYMS
AMS  Alfa Magnetic Spectrometer
BB BreadBoard
C.L Configuration Item. Also called Part Number (P/N)
CGS  Carlo Gavazzi Space
NA Not Applicable
NCR  Non Conformance Report
P/N Part Number. Also called Configuration Item C.1.
PA Product Assurance
PVS Procedure Variation Sheet
QA Quality Assurance
RD Reference Document
S/N Serial Number
UUT  Unit Under Test
GFRP  Glass Fiber Reinforced Polymer
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4. TEST ARTICLE
The test articles are the FM zenith radiator spokes (P/N 40-AMS02TCS-290_00_00 See AD4 for assy drawing):
Materials of UUT parts are:

e GFRP pultruded rod: E-glass fiber and Polyester resin Synolite 0612-N-1. [RD1]

e Titanium Ti-6Al-4V rod ends
o EC2216B/A Gray - glue

30 OVERVIEW
(NO SCALE)

Fig. 4-1 Zenith radiator spoke assy drawing

A total of 77 Zenith Radiator Spokes shall be proof tested. Each spokes has a label reporting its serial number.
Serial number of each spoke must be recorded before testing.

5. TEST OBJECTIVE

This test is required to accept each item as a FM item, and verify each item is capable of withstand typical flight
loads..

The test shall be carried out like a common tensile strength test (as described in AD1), but - as the test specimen is

a flight item - without reaching rupture loads and failure of the specimen.

When the limit load of 730N (Test Limit Load) is reached, the test will be stopped, and if no break occurs, the item

shall be considered acceptable as a flight item.

The test limit load has been calculated as the maximum flight load (608N) [AD2 — table 8-1 4] multiplied by a factor
| of safety 1.2 [AD3]

For all test specification not described in this documents please refer to AD1.
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TEST SUCCESS CRITERIA

The following success criteria have to be met :
- No failure occurs before reaching test limit load;
- No deviation from the linear behaviour of the curve displacement/load is observed:
- All test data are recorded.
- The spokes must be able to support the test load without detrimental, permanent
deformation

A total of 77 spokes will be tested.
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6. FACILITY DESCRIPTION

The tensile test shall be executed in a appropriate test facility; a complete description will be included into the Test
report. The test report will be supplied by the facility.

6.1 TEST MACHINE CHARACTERISTICS
The test machine characteristics shall be annexed to the test data report.

6.2 FIXTURE CHARACTERISTICS

To assure the right connection of the UUT to the tensile test machine and to assure to provide during the test a pure
tension load to the spoke, a test adapter is needed.

The test adapter is designed to guarantee a fixation point of the spokes rod ends that allows centring with the
machine and a pure axial load. The following figure shows the fixture conceptual drawing.

This hole shall be
used to connect the
spoke with the test
machine using a pin
that, after centering
the UUT, assures a
pure axial load
application

Section A-A

Threaded section used to install the
spokes rod end

Fig 6-1 - On left the fixture conceptual design is shown; on right the spoke
installed on the fixture

Test Facility shall provide a suitable test adapter. Drawing and picture of the adapter shall be included in the test
report.
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7. TEST CONFIGURATION

The test shall be performed according to the [AD1] applying a loading and unloading rate of 1.3 mm/min.
The load of 730N has to be maintained for 5 seconds.

Next image shows a schematic representation of the test configuration.

Load
direction

Fig 7-1 - Test configuration

All instruments used for testing shall be calibrated.

Evidence of certification shall be provided by a label attached to the instruments itself, showing the calibration date,
the expiring date and the signature of the operator.

The instrument datasheet shall be added the facility test report.

8. INSTRUMENTATION, SPECIAL TOOLS AND TEST EQUIPMENT

The complete list of the instrumentation used during the test shall be recorded in next table.

The list shall be filled up during tests and reported in Test Report.

This list can be replaced by a dedicated section in the final facility test report, where the used test and measurement
equipments, including calibration and maintenance data, are summarized.
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9. TEST CONDITIONS

- Unless otherwise specified, all the measurements are to be performed at the following ambient conditions:

Temperature: 20°C £5°C
- Relative humidity 60% + 20% RH
- Pressure : Ambient
Cleanliness: visibly clean

- Laboratories General disposition shall be applied to maximize personnel safety from potential hazards.

- Skilled personnel shall be employed.
The accuracy of all the instruments shall be consistent with the tolerances for the variable to be measured, and
should be at least one third of the tolerance itself.

10.TEST PROCEDURE VARIATION SHEET

In case that for any reason the test procedure has to be changed, the change shall be described in a Procedure
Variation Sheet (PVS) as shown in the next page.

The PVS shall contain:

- Reference to the test procedure to be changed

- Reference to the relevant test, procedure page and paragraph
- Description of the change, possibly in the form was....is.....

- Reason for change

- Test Engineer, QA, Test conductor signatures and dates

- Customer signature and date (when required).

Each PVS shall be identified by a reference number provided in sequential order.

All the generated PVS shall be collected in a dedicated section of the Test Report.
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PROCEDURE VARIATION SHEET ref. N°:

Test Procedure Ref.:

Page Revised:

Paragraph Revised:

Description of Change:

Reason for Change:

CONCURRENCE
Test Cond. QA System Eng. Customer
Date Date Date Date
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12.0UTPUT

All the following graph for all tested spokes shall be part of the test report:
- Deformation = deformation (time)
- Force = Force (time)
- Force = Force (deformation)

All the tested spokes shall be returned to CGS.
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ANNEX A — TEST RESULTS

Spokes # Test Limit Lo_ad Date of test

Operator (signature) . Passed/Failed
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11
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20
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23

24

25
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